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(57) [Abstract] 

[Problem] Beiig a polymer composition which includes with p 
olyrrer and layered clay mineral where thesolubility parameter 
has polarity of rredium extent of 9 to 14(cal/cnB)l/2, offer 
polyrrer composition wherethe said layered clay mineral is * 
dispersed to fine. 
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[Means of Solution] SolubiUtyparanBteriix:liidiigvwthpolym 
er of 9 to 14(cal/cnB)l/2 and layered clay mineral which 
isdispersed in said polymer, aforementioned layered clay 
mineral has functional group of theat least one which is chosen 
from group which consists of hydroxy group , the mercapto 
group , anide group , and ester group, with organic conversion 
agent wherethe and number average molecular weight are 80 0 
or below to organic polymer composition whichdesignates that 
it is a layered clay mineral which is converted as feature. 

[dara(s)] 

[Claim 1] Solubility parameter includii^ with polymer of 9 to 
14(cal/cm3) 1/2 and layered clay mineral which isdispersed in 
said polymer, aforementioned layered clay mineral has 
functional group of theat least one which is chosen from group 
which consists of hydroxy group , the mercapto group , anide 
group , and ester group, with organic conversion agent 
wherethe and number average molecular weight are 80 0 or 
below to orj^nic polymer composition whichdesignates that it 
is a layered clay mineral which is converted as feature. 

[Qaim2] Aforementioned polymer, polymer composition wh 
ich is stated in Claiml whichdesignates that it is a polymer 
which includes nitrile group as feature. 

[Gaim3] Aforementioned organic conversion agent, polymer 
composition which is statedin Claim 1 or 2 which designates 
that it is a organic orrium compound as feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention to organic re 
gards polymer composition which includes layered clay 
nineralwrrich is converted 

[0002] 

[Prior Art] In order to improve stiffness or other physical prop 
erty of polymer, adding kaolinite and therrortmorillonite 
(DANA.7L3.1sl2) or other layered clay mineral is done from 
until recently. Those of various chemical species are used as 
polymer which adds layered clay nineral,but as for many of 
polymer of high polarity because it is expected thatit possesses 
gas barrier property which is superior, recently, adding layered 
clay nineralto polymer of high polarity, as it improves, 
research which even thegps barrier property improves is 
advanced stiffness or other physical property. 

[0003] You can list commercial vinyl alcohol copolymer as po 
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lymsr which is used in this kind ofresearch field vinyl alcohol 
copolymer has had high polarity, polyethylene vinyl alcohol 
which is a one kind of vinyl alcohol copolymeris known as 
polymer where especially gas barrier property is superior. 

[0004] When layered clay mineral is added vis-a-vis polymer of 
vinyl alcohol copolymer or other high polarity in, 
dispersibilityof layered clay mineral it is very difficult to 
improve. This is thought that is, because only polymer ofhigh 
polarity of thequantity which is limited in interlayer of layered 
clay mineral invasion ( intercalation ) itdoes not do. 

[0005] It is informed by method which is disclosed in for exam 
pie Japan Unexamined Patent Publication Hei 10-158459 
disclosure as forthis kind of dispersed difficulty, it is solution 
that possible. When namely, layered clay mineral is nixed to 
vinyl alcohol copolymer, it possesses hydroxy group of 
ttespecific mole%, layered clay mineral it becomes possible by 
treating layered clay mineral with organic conversion agent 
which possesses amber average molecular weight of and 100 0 
or greater, to disperse to fine in vinyl alcohol copolymer. 

[0006] 

[Problems to be Solved by the Invention] But, as for contained 
component of composition which is acquired to Japan 
Unexamined Patent Publication Hei 10 - 158459 disclosure 
withthe method of disclosure because it has possessed entirely 
highpolarity, furthermore trying to add other component where 
polarityisnot that mxh high you can think that mixture 
becomes insufficient, the there is a limit in point of diversity of 
conbinationwhich is acquired Therefore, as polymer of 
polarity of medium extent whose diversecombination is 
possible, solubility parameter using those of 9 to 14(cal/cnS)l/2, 
technique which obtains polymer composition which is superior 
in dispersibility of layered clay mineral isdesired 

[0007] As for this invention, considering to problemof this kin 
d of Prior Art, itis something which you can do, being a 
polymer composition which includes withthepolymer and 
layered clay mineral where solubility parameter has polarity of 
medium extent of the9 to 14(cal/cnC)l/2, it designates that it 
offers polymer conposition where said layered clay mineral 
isdispersed to fine as objective. 

[0008] Furthermore, solubility parameter (SP value) is value wh 
ich is defined as square root ofthe vaporization energy of per 
unit volume of molecule. As for polymer because it does not 
evaporate generally, as forseeking SP value from vaporization 
energy it is a impossible, but SP value theSP value can be 
calculated on basis of solubility to known solventand chemical 
structure of polymer. SP value of polymer which is acquired in 
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this way, as polymer orit becomes index in order to judge 
quality of conpatibility of thepolymer and other substance, 
becomes also index of polarity of the polymer, namely, 
generally, about substance whsre SP value is close it rrixeswell, 
about big substance of SP value it is known that polarity ishigh. 

[0009] 

[Means to Solve the Problems] As for these inventors, In order 
that above-mentioned object is achieved, result of thediligent 
research, It possessed functional group of at least one which is 
chosen fromgroupwhich consists of hydroxy group , mercapto 
group, amide group , and ester group, itdiscovered feet that it 
becomes possible, for solubility parameter todisperse layered 
clay compound to fine in polymer of 9 to 14{cal/crr6) 1/2 by 
using thelayered clay mineral which is converted with organic 
conversion agent where the and nunber average molecular 
weight are 80 0 or below to organic, corrpleted this invention 

[0010] As for polymer conposition of namely, this invention, 
solubility parameter including with polymer ofthe 9 to 
14{cal/cm3)l/2 and layered clay mineral which is dispersed in 
said polymer, as for theaforementioned layered clay mineral, it 
possesses functional group of at least one which ischosen from 
group which consists of hydroxy group , mercapto group , the 
amide group , and ester group, to organic it designates tint it is a 
layered clay irineral which is converted as feature with organic 
conversion agent wherethe and nurrber average molecular 
weight are 80 0 or below. 

[0011] Regarding to this invention, in order nurrber average m 
olecular weight to organic to convert thelayered clay mineral 
with organic conversion agent of 80 0 or below, 
orgprricconversion agent to invade interlayer spacing of layered 
clay mineral increases easily inthe interlayer of layered clay 
mineral. In addition, polarity of layered clay mineral wiiich 
interlayer spacing increases this waybecause it has possessed 
functional group of at least one which is chosen,becomes 
something where solubility parameter is close to polarity of 
polymerof 9 to 14(cal/crn3)l/2 from group where organic 
conversion agent consistsof hydroxy group , mercapto group , 
amide group , and ester group. Therefore, in in polymer, 
layered clay mineral disperses to fine very. 

[0012] Regarding to this invention, it is desirable to be a polym 
er to which theaforementioned polymer includes nitrile group, 
solubility parameter being 9 to 14(cal/cm3) 1/2, as for polymer 
-which possesses nitrile group^eg^rding to this invention, to 
organic because especially it is superiorin compatibility of 
layered clay mineral which is converted, fromdispersibility of 
the layered clay mineral is a tendency which irrproves 
depending upon above-mentionedorg^nic conversion agent 
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[0013] In addition, regarding to this invention, it is desirable fo 
r theaforementioned organic conversion agent to be organic 
onium compound As description above as for organic onium 
conpound which possesses functional group andthe molecular 
weight, because it is superior in reactivity of layered clay 
mineral, organicconversion of layered clay mineral becomes 
easy, in addition, to organic alsothe stability of layered clay 
mineral which is converted improves. Furthermore, with this 
kind of organic onium conpound to organic as for layered clay 
mineral which is converted, intercalation of polymer easily to 
occur indamagjng, from layered clay mineral is a tendency 
which is dispersed to fine. 

[0014] 

l^ntodiment of Invention] Furthermore you explain in detail b 
elow, concerning preferred embodiment of the this invention. 

[001 5] As for polymer corrposition of this invention, solubilit 
y parameter including with polymer of 9 to 14(cal/crrG)l/2 and 
layered clay mineral which isdispersed in said polymer, 
aforementioned layered clay mineral has functional group of 
theat least one which is chosen from group which consists of 
hydroxy group, the mercapto group , amide group , and ester 
group, to organic it is something whichdesignates that it is a 
layered clay mineral which is converted as feature with 
theorganic conversion agent where and number average 
molecular weight are 800 or below. 

[0016] Hoarding to this invention, solubilityparamster of pol 
ymer is 9 to 14{cal/cm3) 1/2 witiyneans feet that solubility 
parameter which is calculated by method of the Fedors is 9 to 
14(cal/cM3) 1/2(18.4 to 28.7(MF / m3)l/2). irethod of Fedors 
when atom group respective vaporization energy which forms 
thechenical structure of polymer designating ei and mole 
volume as vi4s something which designates value of which 
iscalculated by below-mentioned Formula (1) as solubility 
parameter. 

[0017] 

[Mathematical Formula 1] 



SAVi 



(1) 



[0018] zoftn^&om 

* >-7flf$gN o. 1 9 3 



P. 9-11 (19 



[001 8] Concerning enixxiiment of this computation technique, 
for example Coating Jiho No. 193,p.9 - 1 1(1993) "Calculation 
of solubility parameter" can be referred to. In addition, sane 
Coating Jiho or RF. Fedors, Polymer Engineering and 
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Science (0032-3888, PYESA) , 14, 147 (1974) canbe referred 
to vaporization energythe ei and mole volume in regard to 
vi. 

[0019] Regarding to this invention, as for value of solubility par 
ameter of polymer it ismore desirable to be a 9 to 
13(cal/cnc)l/2(18.4 to 26.6(MT / nfi)l/2), forthennore it is 
desirable to be a9 to 12(cal/cnfi) 1/2(1 8.4 to 24.6(MJ / nfi)l/2). 
As for solubility parameter of polymer, especially it is desirable 
to be a9 to 10(cal/cm3) 1/2(18.4 to 20.5(MJ / nfi)i/2). 

[0020] You can list polymer , possess polar bond in main chain 
polymer , andthe combination etc of these polymer which 
possess polar group in theside chain as polymer which possesses 
this kind of solubility parameter. 

[002 1 ] If polymer which possesses polar group in side chain sho 
uld have beensomethii^ which includes polar group of lor2 
kind or more in side chain, the for exanple acryionitrile - 
styrene copolymer , acryionitrile - butadiene - styrene 
copolymer, acryionitrile - butadiene copolymer , 
hydrogenation acryionitrile -butadiene copolymer , 
acryionitrile - (meth) acrylic acid ester copolymer or other 
nitrile group in side chain possesses polymer ; conpound which 
possesses phenolic resin or other hydroxy group in side chain; 
polymer whichpossesses poly acryiarride or other amide group 
in side chain; polymer whichpossesses poly(meth)acrylate 
ester ,the ethylene - (meth)acryiic acid ester copolymer , 
polyvinyl acetate and ethylene - vinyl acetate copolymer or 
other ester group Jn side chain; polymer whichpossesses poly 
vinyl ether or other ether group inside chain; polymer which 
possesses styrene-maleic arJ™dride copolymer ,the acrylic acid - 
(meth)acrylic acid ester copolymer and ethylene - acrylic acid 
copolymer or other carboxyl group inside chain; you can list 
chlorinated polypropylene , the polyvinyl chloride and poly 
vinyiidene chloride or other halogen atom-containing polymer 
etc. 

[0022] If polymer which possesses polar bond in main chain sh 
ould have beensoirething which possesses polar bond of 1 or 2 
kind or more in main chain, the for exanpl e polyairi de , 
polyinide , polyester , poly thioester , polyether , poly 
thioether , the polysulfide , poly imidazole , polysulfone , 
polycarbonate, polyurethane and polyurea etccan list. In 
addition, you can list polyanideinide , polyether sulfone , 
polyether ketone , polyetheriiride ,the polyether type 
polyurethane, polyester polyurethane and ether polyester etc 
as possesses polar bond of the 2 kinds or more in main chain 

[0023] Furthermore, also crossl inked product and vulcanized pr 
oduct of above-mentioned polymerare usable, chloroprene 
rubber, nitrile rubber , epichlorohyclrin rubber , styrene 
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butadiene rubber, acrylic rubber and acrylonitrile- butadiene 
rubber, mtural rubber or other rubbery polymer can be listed as 
exarrple. 

[0024] Reading to this invention, it is desirable to use polyme 
r whichincludes inside nitrile group of above-mentioned 
polymer. As for this, polymer which includes nitrile group, 
because with theorganic conversion agent which is used with 
this invention to orgflnicespecially it is superior in corrpatibility 
of layered clay mineral which isconverted, because from 
dispersibility of layered clay mineral inproves. 

[0025] From fact that polymer composition where gas barrier 
property and strength etcespecially are superior as polymer 
which includes nitrile group, isacquired, acrylonitrile - 
butadiene copolymer and using hydrogenation acrylonitrile - 
butadiene copolymer aredesirable. 

[0026] In addition, as for nitrile group^xsritainijng quantity in p 
olymer which includes the nitrile group, it is desirable to be a 5 
to 75 wt%, it is more desirable to be alO to 50 wt%. When 
nitrile grour><x)niaining quantity is under 5 wt%, thereisa 
terxlencywhere gas barrier property or other property of 
polymer corrposition which is acquired becomes insufficient, 
whenthe nitrile grourMx>ntairiing quantity crosses over 75 wt%, 
there is a tendency where theviscosity of polymer becomes 
high, churning of lengthy and there aretimes when high shear 
force becomes necessary for dispersing layered clay mineral. 

[0027] Regarding to this invention, as for molecular weight of p 
olymer which is used^t is desirable to be a S£00 to 10,000,000 
as nurrber average molecular weight When nurrier average 
molecular weight is under 5,000, there is a tendency wherethe 
dynamic property of polymer composition which is acquired is 
inferior, when on onehand, 10,000,000 is crossed over, there is 
a tendency where dispersion ofthe layered clay mineral 
becomes difficult. 

[0028] Regarding to this invention, it possesses functional grou 
p of at least one which ischosen frarn group which consists of 
hydroxy group, mercapto group , the amide group , and ester 
group, vis-a-vis above-mentioned polymer, toorgaric it adds 
layered clay mineral which is converted with organic 
conversionagent where and number-average molecular weight 
are 800 or below. 

[0029] As layered clay mineral, for example kaolinite (DANA 
71.1.1.2) and halloysite (DANA 7 1.1. 1.4) or other kaolinite 
family; rrortoi)rillonite(DANA71.3.1a2) , beidellite 
(DANA 71. 3. la 1) , the saponite (DANA71.3.1b.2) , hectorite 
(DANA71.3.1b.4) and mica or other smectite family; you 
can list verrriculite ferrily or other layered clay mineral, 
layered clay mineral with those of naturally derived and with 
processed article of natural product andlike fluorinationmica of 



ISTA's Paterra(trn), Version 1.5 (There maybe errors in the above translation. ISTA carrot 
beheldliable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800430-5727) 



P.8 



JP 01254021A Machine Translation 



, ±B*f:f;/3c»8ftl* 1 0~300meq/100g 
Vfo&Zttf&^LK % 50-200meq/100g 



swellable is good with synthetic product Above-mentioned 
layered clay mineral it is possible to use using even 
Vvhencornbining 2 kinds or more well with alone. Furthermore , 
as for all cation exchange capacity it is desirable to be a 10 to 
300 meq /lOOgit is more desirable to be a 50 to 200 meq /100g. 



[0 0 3 0] *«BBfcfc^T#«Mbili, *a**±E 



[00 3 1 ] ^SgPJfzfclNT, |Rtt»±tttt£:#a^ 



[0 0 3 2] *«W(=fc^Tffll^tl**ttft*tt, 7X 

ft«(36<*r4tft*i:Lr*liaiSffl^*C4:*<ff*L 
<. tf«fc«0*¥i$#**4:LTIi, 50~800je 
fc*^t*<ff*Ll^ »W«li5 0^6O07?J& 
^Ct^ctyffJK, 5 0 — 5 o OT*fc5Cc36«Wi^ 



[0 0 3 3] *itz->Afc6»tLtli, *rffi7>* 



[0 0 3 4] ±IBC!)*«^='5A<t*«I=aSlt*fllA« 

BStifti^, «fi(DW«fl)8«!lili6-3 0i»» 
4Cfc*«»*L<, 1 0- 3 t tf± y L 

Hsa>*«Hb««l*36<=F+»lc<t4«fil(=*y. 3 0ti 



[0030] Regarding to this invention, organic conversion, orgpni 
c substance adsorptionand/6r it means fact that it connects in 
surface and/or interlayer of theabove-mentioned layered clay 
mineral with physical and chemical method . In addition, 
organic conversion agent calls organic substance where thiskind 
of adsorption and/or connection is possible, usually, it can 
usethe organic compound which possesses polar group which 
causes ion in the solvent. 

[003 1 ] Regarding to this invention, there is not restriction cone 
erning reaction ratioof layered clay mineral and organic 
conversion agent. 100 % of all cation exchange capacity of 
layered clay mineral being organic conversion agent,the to 
organic it is desirable to be converted 

[0032] Regarding to this invention, if organic conversion agent 
which is usedhas functional group of at least one which is chosen 
from group whichconsists of hydroxy group , mercapto group , 
amide group , and ester group and the and nurrter-average 
molecular weight are something of 80 0 or below, there is 
notespecially restriction well. From or other viewpoint which is 
superior in reactivity of layered clay mineral, it isdesirable to be 
an above-mentioned functional group and a organic onium 
compoundAvhich possessesthe molecular weight. Regarding to 
this invention, it is desirable to use hydroxy group, as functional 
groupwhich organic conversion agent has, it is desirable to be a 
50 to 800 asthe number-average molecular weight of organic 
conversion agent. As for nurriber-average molecular weight it is 
more desirable to be a 50 to 600, especially it isdesirable to be a 
50 to 500. 

[0033] As organic orium conpound, you can list organic amm 
onium compound , organic phosphoriiumconpound , organic 
pyriduium conpound and the organic sulfonium compound etc, 
it occurs from fact that reactivity of organic onium ion whichis 
satisfactory, it is more desirable even among them to use 
organic anrmnium conpound and organic phosphonium 
conpound 

[0034] Carbon nunber of organic group which is connected to a 
torn (Regarding for example organic anmonium compound 
nitrogen atom) whichpossesses lone electron pair in above- 
mentioned organic onium conpound especially is notrestricted 
As for carbon nunnberofor^nic group of longest chain it is 
desirable to bea 6 to 30, it is more desirable to be a 10 to 30. 
When carbon nurnber of longest chain is under 6, there is a 
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[0 0 3 6] *38Wtfe^-C*«ft*fc LTJIll*S>*l4 



[0037] m-mm^7>=E^Mt^t lxi** 

v7«;-;i7>t-^AS, tKP*v77ilH7> 

7>*-^AiM^?£j<^(f btlio ttfc, Cftb07>* 
-•^Atttfclt*, ABA®*. >^*^H0KJ1 

-3 OT+fo&Zttim*Ll\ 

[0 0 3 8] tKD + v7^7> ; E-'t?AgiLT 

*^7>^-^Att % t KP*v-rv;U7>=E-'t7A 
tt, tKn*vKfv^7>t-')A«, tFP^vf 
h^fv^^-'JAi,, t KP + v^^^f r v;U7 

Ai&iLTte, ^JU^K>N*vJU7>*-^Ajg, > 



teodencywhere effect of organic conversion of layered clay 
mineral becomes insufficient, whenthe 30 is crossed over, there 
is a tendency where dispersion of thelayered clay mineral in in 
polymer becomes insufficient In addition, quantity of organic 
group which is connected to atomtvhich possesses lore electron 
pair in above-mentioned organic onium compound is below 
thequantity of maxinum where 1 or more and connection are 
permitted 

[0035] Furthermore, this organic group has necessity to have p 
ossessed functional groupof at least one which is chosen from 
groi£> which consists of the hydroxy group , mercapto group , 
amide group , and ester group. In addition, number-average 
molecular weight mist be 80 0 or below. Here, number-average 
molecular weight of organic omum compound, number-average 
molecular weight of organic oniumion ( counterion is not 
included organic oniumion ) which itoccurs from organic 
onium compound is meant. Because as for this, when organic 
onium compound is used in, layered clay mineral to organicis 
converted by being substituted with or^nic onium ion which 
inorganic ion inthe layered clay mineral occurs from organic 
onium compound 

[0036] Regarding to this invention, it possesses functional grou 
p of at least one which ischosen from group which consists of 
hydroxygroip, mercapto group , the amide group , and ester 
group as organic ammonium compound which is used as 
organicconversion agent, in each case can use organic 
ammonium corrpound of primary, the secondary, tertiary 
and quaternary, organic group in tMsogamc ammonium 
conpound, may be whichever of aliphatic , cycloaliphatic 
andthe aromatic. 

[0037] As primary organic ammonium conpound, you can list 
for exanple hydroxyalkjd ammonium salt , hydroxy aryl 
ammonium salt , hydroxy aralkyl ammonium salt , mercapto 
alkyl ammonium salt ,the mercapto aryi ammonium salt and 
mercapto aralkyl ammonium salt etc. Furthermore , in tee 
ammonium salt, quantity of nunfcer of hydroxyls andthe 
mercapto group may be 2 or more even with 1. Inaddition,as 
for carbon number of organic group of longest chain which 
iscormected to nitrogen atom of these ammonium salt it is 
desirable to be a 6 to 30. 

[0038] As hydroxyalkyl ammoniumsalt, it can list hydroxy he 
xyl ammoniumsalt , hydroxy octyi ammoniumsalt , hydroxy 
decyi ammoniumsalt , hydroxide decyi ammoniumsalt ,the 
hydroxy tetradecyi ammoniumsalt , hydroxy hexadecyl 
ammoniumsalt and hydroxy octadecyi ammoniumsalt, etc as 
mercapto alkyl ammoniumsalt, mercapto hexyi ammonium 
salt , the mercapto octyl ammoniumsalt , mercapto decyi 
ammoniumsalt , mercapto dodecyi ammoniumsalt , mercapto 
tetradecyl ammoniumsalt , mercapto hexadecyl amrrDnium 
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[0040] m^^mry^-^-uit^tLxits 

;U75;U+iU7> : E-^A^, (tKD + v7W 

)l) 7>^E-^A^, ex (fc KP*v7'J-;U) 7> 
^E-^Aig, hfX (tKD^v77;i/W 7>^-0 
A^7>i-')A^ iS7>^-^Ai£CD7Kg^A< 
>;U^^hS(cM$^o^S5t07> : E-^A^I?A< 

[0 04 1] C<0«k9S<b^1fci:LTtt, #J*tf, tK 

KxvM/T^-^iJft. tKP*vif^*f> 
;U7>^E-^A£L ex (th'Ptvt^f>iH 7- 

[0 0 4 2] »-«*«7>*-^A1t^»i:LTIi, 
^Aig, iXf JI/SS *t 4*«*4«BS LfeHztt 
Ilfc*«7 = ^ 6-3 0t* 



[0 0 4 3] » = fc*«7>«-^Afc**i:LTM\ 
fc KQ*v7;U*^v7^*JU7>*-^Attk ex ( 
t KP*v7il/t;H 7JU*>U7> : E- r t7AJ&, ex ( 
tKP*v7'J— JU) 7;U^;i/7> : E-^A^, ex ( 
t KD + v75J^I/) 7Jl/*JU7V : E-^A&. h <J 

x (tKD*vm;n yv^-^AJS, h'jx (t 

KP*v7U-;U) 7> : E-^AJ&. h'jX (tKPt 
v77ilW 7>€-')Ag^7> : E-'>A^, Bt 
7>^ = ^Att<3D7K»ai3Ei^^*^ 



salt and mercapto octadecyi anra>niumsalt etc itcan list. 



[0039] As primary organic anmonium compound, it is possible 
also to use primary organic anmonium salt which organic 
groupwhich possesses primary orotic anmonium salt and 
ester group which organic group whichpossesses amide group 
connects connects. As for carbon number of organic group of 
this kind of primary organic anrmniumsalt it is desirable tobe a 
6 to 30. 

. [0040] As secondary organic ammonium coixpound, you can lis 
t hydroxyalkyi alkyl arrmoniumsalt s hydroxyalkyi aryi 
arrmoniumsalt , hydroxyalkyi aralkyi ammonium salt , bis 
(hydroxyalkyi) arrmoniumsalt ,the bis (hydroxy aryi) 
anmonium salt , bis (hydroxy aralkyi) ammonium salt or other 
ammonium salt and amnoniumsalt etc of structure where 
hydroxy group ofthe said ammonium salt is displaced in 
mercapto group. Furthermore , in these ammonium salt, 
quantity of number of hydroxyls and the mercapto group may 
be 2 or more even with 1. In aMtion, as for carbon nunber of 
organic group of longest chain which iscoimected to nitrogen 
atom of these amnoniumsalt it is desirable to be a 6 to 30. 

[0041] As this kind of conpound, you can list for example hyd 
roxyethyl decyi amnoniumsalt , hydroxyethyi dodecyi 
ammonium salt , hydroxyethyi octadecyi ammonium salt ,the 
_bis (hydroxy octadecyi) amnoniumsalt , mercapto ethyl decyl 
anrnoniumsalt , mercapto ethyl dodecyi anmonium salt , 
mercapto ethyl octadecjd arnmoriiiTm salt and bis (mercapto 
octadecyl) amnoniumsalt etc. 

[0042] As secondary organic ammonium compound, it is possibl 
e also to use secondary organic arrmoniumsalt which organic 
group which possesses secondary orgpnic arrmoniumsalt and 
ester group which or^nic group whichpossesses amide group 
connects connects. As for carbon number of organic group of 
this kind of secondary organic amnoniumsalt it is desirable 
tobe a 6 to 30. 

[0043] As tertiary organic anmonium compound, you can list 
hydroxyalkyi dialkyl arrmoniumsalt , bis (hydroxyalkyi) alkyl 
amnoniumsalt , bis (hydroxy aryi) alkyl arrmoniumsalt , bis 
(hydroxy aralkyi) alkyl amnoniumsalt ,the tris 
(hydroxyalkyi) arrmoniumsalt , tris (hydroxy aryi) 
arrmoniumsalt, tris (hydroxy aralkyi) anmonium salt or 
other amnoniumsalt and arrmoniumsalt etc of structure 
wherethe hydroxy group of said amnoniumsalt is displaced in 
mercapto group. Furthermore , in these ammonium salt, 
quantity of number of hydroxyls and the mercapto group may 
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A£, ex (tKP*y77i^) v7M/*;U7>* 

--^a^, hux (tK-p+v7Wii) 7;u*;u7> 
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V^E-^Aig, h'jX (fc KP+V77^W 7JU* 
yi^^-^AJg, f h7+X (tKD*S/7^H 
7> : E- F t7AJg«(D7> : E-^AJe, IS7> ; E-^A« 
a)7X®^A<> VU* ^ hSlcM£»^ofc*£<D7 >^E- 
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felts, 7jCiS(D», >iU*^>*<D»l*1-Ct2fel± 
tfeottJ:^ *fc, C;h.b<JD7:/*-^Att0)S* 
JS^KJS^ L fcttaSOftfifltiDftXIkl* 6 - 3 0 X* ft 
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tt. ex (tKP + yi^H v^f^V^E-^A 
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be 2 or more even with 1. In addition, as for carbon nunber of 
org3nic group of longest chain which iscoimected to nitrogen 
atom of these anmoniumsalt it is desirable to be a 6 to 30. 

[0044] You can list hydroxyethyl dioctyl arrmoniumsalt , hy 
droxyethyl di decyl anmoniumsalt , hydroxyethyl di dodecyl 
anrnoniumsalt , hydroxyethyl dioctadecyi anmoniumsalt , 
hydroxyethyl methyl octadecyi ammonium salt ,the bis 
(liydroxyrnethyl) dodecyi anmoniumsalt and bis 
(hydroxyethyl) octadecyi anmorrium salt etc as possesses inside 
hydroxy group of this kindof anmoniumsalt. 



[0045] As tertiary organic ammonium compound, it is possible 
also to use tertiary organic anmoniumsalt which organic 
group which possesses tertiary organic anmoniumsalt and ester 
group which organic group whichpossesses anide group 
connects connects. As for carbon number of organic group of 
this kind of tertiary organic anmoniumsalt it is desirable tobe a 
6 to 30. 

[0046] As quaternary organic ammonium compound, you can li 
st anmoniumsalt of structure where hydroxy group ofthe 
hydroxyalkyl trialkyl anmoniumsalt , bis (hydroxyalkyl) 
dialkyi anmoniumsalt , bis (hydroxyalkyl) diary! ammonium 
salt , bis (hydroxyalkyl) di aralkyl anmoniumsalt , bis 
(hydroxy aryi) dialkyi anmoniumsalt , bis (hydroxy aralkyl) 
dialkyi anmoniumsalt , the tris (hydroxyalkyl) alkyi 
anmoniumsalt , tris^hydroxy aryl) alkyi anmoniumsalt , tris 
(hydroxy aralkyl) alkyi anmoniumsalt, tetrakis 
(bydroxyalkyi) ammonium salt or other ammonium salt and 
said anmoniumsalt is displaced inthe mercapto group. 
Furthermore , in these arrmonium salt, quantity of nurriberof 
hydroxyls and the mercapto group may be 2 or more even with 
1 . In addition, as for carbon number of longest chain of organic 
group which isconnected to nitrogen atom of these arrmonium 
salt it is desirable to be a 6 to 30. 



[0047] You can list hydroxyethyl trioctyl ammonium salt , hy 
droxyethyl tridecyl anmoniumsalt , hydroxyethyl tri 
octadecyi anmoniumsalt , bis (hydroxyethyl) dioctyl 
anmoniumsalt , bis (hydroxyethyl) di decyl anmoniumsalt , 
the bis (hydroxyethyl) dioctadecyi anmoniumsalt , bis 
(hydroxymethyl) methyl octyl anmoniumsalt , bis 
(hydroxyethyl) methyl octyl, anmoniumsalt , bis 
(hydroxymethyl) methyl octadecyi anmoniumsalt , bis 
(hydroxyethyl) methyl octadecyi anmoniumsalt , bis 
(hydroxymethyl) ethyl octadecyi anmoniumsalt , the bis 
(hydroxyethyl) ethyl octadecyi anmoniumsalt , tris 
(hydroxyethyl) octadecyi anmoniumsalt and tetrakis 
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[005 0] 
Hbi] 

C*H(2»+1) N + CyH^l) - (1) 

CJ^OH 



(hydroxy octadecyl) antmniumsalt etc as possesses inside 
l^oxygroupoftMskiiKiofa - 



[0048] As quaternary organic ammonium compound, it is possib 
le also to use quaternary organic anmoniumsalt which organic 
groupwhich possesses quaternary organic ammonium salt and 
ester group which organic group whichpossesses amide group 
connects connects. As for carbon number of organic group of 
this kind of quaternary organic ammonium salt it is desirable 
tobea6to30. 

[0049] Regarding to this indention, as for organic conversion a 
gent which isused, especially it is desirable to be a compound 
which includes theammonium ion which possesses construction 
of below-mentioned General Formula (1). 

[0050] 

[Chemical Formula 1] 



[0051] (i) xmzti&T^*-^^* 

>&*T*t. TIBS (2) XmttliryE-^A^t 



[0 0 5 2] 
Ht2] 

GHiOH 

l + 

CH 3 ~N GsH* ■ (2) 

C 2 H 4 OH 



(In Formula, n and x display integer ofthe identical or differ 
entlto5. y displays integer of 6 to 30. ) 

[005 1] It is desirable even in ammordiimion which is displayed 
with General Formula (1) touse compound which includes 
anrnonium ion (bis (hydroxyethyi) methyl octadecyl 
anrnonium ion) which is displayed with thebelow-mentioned 
Formula (2). 

[0052] 

[Chemical Formula 2] 



[0 0 5 3] ±aLfc#«fc»*ffll*41tttt±tt*flt> 

*»<bii, *&mA\z±&m$m2 62719 



[0053] Can convert layered clay mineral which uses organic con 
version agent which thedescription above is done org9nic, to do 
with method which isdisclosed in Patent No. 2627194 
disclc^eduetomain^jplicantof for example. It is possible 
to do doing with organic oninmion (Regarding for example 
organic ammonium compound organic ammonium ion ) which 



ISTA's Paten^tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:8(XM30-5727) 



P.13 



JP 01254021A Machine Translation 



[0 0 5 4] *m*=.<tMt&&bLT*m7>*=.'5 

*5trz«fcmr«ft*fr5c4:*<T?s-B. iitt 
tt±tttt*<att0Di|ftf4, *rctiS7K-;uSjU»(z* 

Cftirttailc, /;u*^KS, 75 Kg, fcj: 

fift***U 5/3»¥i$»**a<8 0 0aT'C&** 

y, JBtt»±lt**<D«l«-f*>36<*fll7>*-^A<b 

^ifei^b£ti:fc^7> : Ex^A-r^>icj: y>r^->5c 

fit, C<0ffl*!|ft^b**»*"r4cfcfc 
*y*«ft**ifc«tt«±lt»»#4ct3i<-c*4 1 , * 

(4, 7XJa*K=t x£/-;u, ^p^/-^ 



[005 5] ««ma>n^|BAttiO[)Bi|«it(44*r=ty 
tt»±lt*i:«, 7X^^fiSi§SiJ^<0i§«(c^«^L<l4 

£3o 



[0 0 5 6] *fc, «»?tfflftJtif:itt»±lt* 
»K«#*©iljft*L<f4<Rftjflei±f=jD»L-C 

a^ricfcfcfcyffictti?**. aaMftca, * 

iL;CI4#tt«teffll*SCi*<ff*Ll\, ca>»; 
[0 0 5 7] ±E0)*tt6lW=t, m?Llt. 8jfES'<7 

LKfc* *4 C £ fcjc y s * 3 aftift 

«Mb*tLfcitt«±i([»taaDLrj3<ctizj:y % n 



causes thesodium ion or other inorganic ion in namely, layered 
clay mineral, from above-mentioned organic onium compound 
by ion exchange. 

[0054] When organic ammonium compound is used as organic 
onium conpound in, it is possible to convertorginic with for 
example next kind of method . Case namely, layered clay 
mineral is bulk, first this powder fragment it does with theball 
mill and etc powdering does. Next, dispersing this powder to 
underwater making use of mixer, etcyou obtain aqueous 
diqjersion of layered clay mineral. Separately from this, it 
possesses junctional group of at least one which ischosen from 
group which consists of hydroxy group , irercapto group , the 
airide group , and ester group, it manufactures aqueous solution 
of organic anmdum conpound where the and number- 
average molecular weight are 80 0 or below, ion exchange it is 
done by organic anmoniumion which inorganic ion in layered 
clay mineral occursfrom organic ammonium compound by 
mixing this aqueous solution in addition to aqueous diversion of 
theaboye-mentioned layered clay mineral. To organic layered 
clay mineral which is converted can be acquired and, 
byremoving water from this blend As dispersion nediumof 
organic anmoniumconpound and layered clay mineral, being 
possible in addition tothe water methanol , ethanol , propanol , 
isopropanol , ethyleneglycol , theseblend and these and blend ' 
etcofwatertouse,it is 

[0055] Manufacturing method of polymer conposition of this i 
nvention especially is not restricted It can acquire polymer 
which for example description abovejs done andthe to organic 
layered clay mineral wdiich is converted, aftefdispersing 
ormelting byremoving solvent in water and organic solvent or 
other solvent. 

[0056] In addition, polymer and to organic layered clay itinera 
1 which is converted,heating to melting point or softening point 
or higher of this said polymer, it can also obtain byrrixing. 
Whenheating to organic it is desirable including shear force 
todisperse layered clay mineral wiiich is converted to uniform 
while heating itis desirable to use extruder, as rreans which adds 
shear force. In this case, organic solvent , oil etc it is possible, 
to add, it ispossible to vulcanize polymer crosslinking and/or 
after diverging layered clay mineral or inthe dispersion step. 

[0057] In addition to above-mentioned method, it is possible to 
orgmicto polymerize this said monomer under existii^ of 
layered clay mineral which is convertedthe to organic is 
converted including layered clay mineral which in rronomer 
wterethe for example solubility parameter should becom 
polymer of 9 to 14(cal/aiB)l/2, to obtain polyrrer 
conposition In addition, polyurethane , polyester and 
polyurea or other way polymer forms bymbring conponent of 
2 or more and reacts is, kind of when, also it ispossible to obtain 
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polymer composition, by adding layered clay mineral which to 
organicis converted to at least one of component of 2 or more 
before reactingbeforehand. 

[0058] Regarding to this invention, above-mentioned polymer 
and to organic asfor proportion of layered clay mineral which is 
converted, the latter is preferably 0. 1 to 200 parts by weighlvis- 
a-vis former 100 parts by weight, is more preferably 0.1 to 30 
parts by weight,is particularly preferably 0.5 to lOpartsby 
weight. When parts by weight of layered clay mineral is under 
0.1 parts by weight, strengthand gps barrier property etc of 
polymer conposition which is acquired there is a 
tendencywtechbea)mesnottobeafully,wten other and 200 
parts by weight arecrossed over, polymer cannot form 
continuous layer and there is a tendencyvdiich becomes, 
strength etc of polymer composition decreases, in addition 
theviscosity becomes high and is a tendency where fabricability 
is impaired 

[0059] Furthermore, regarding to this invention, if it does not i 
npair characteristicof polymer composition largely, it is 
possible to add pigment, heat stabilizer , the fire retardant , 
antioxidant , anti weathering agent , mold release , plasticizer 
and reinforcement etc,ia 

[0060] Regarding to this invention, with organic conversion age 
nt a above-mentioned way to organic in order to use layered 
clay mineral which isconverted, solubility parameter polymer 
of 9 to 14(cal/aiB)l/2, intercalation doing becorreseasy in 
interlayer of layered clay mineral. Therefore, interlayer 
pacing of layered clay mineral increases, but as for interlayer 
spacing ofthis time, before intercalation occurs, 10 Angstroms 
or more spreading is desirablein conparison with interlayer 
spacing , 30 Angstroms or more it is more desirable tospread. 
As for interlayer spacing, 100 Angstroms or more furthermore 
it is desirable to spread, itis most desirable to extent where 
regular layered structure of layered clay mineral disappearsfor 
interlayer spacing to spread. 

[0061] Furthermore, As for interlayer spacing, it is possible, to 
measure due to X-ray diffraction be ableto verify that 
interlayer spacing increases due to fact that peakoccurs in a 
smaller diffraction angle region in X-ray diffraction pattern, in 
addition, as for regularityof layered structure being lost, peak it 
is possible to verify from thefact that it becomes not to be clear 
and fact that peak stopsappearing. 

[0062] As above ©(plained, regarding to this invention, in orde 
r number average molecular weight toorgpnic to convert 
layered clay mineral with organic conversion agent of the80 0 
or below, organic conversion agent to invade interlayer spacing 
of layered clay mineralincreases easily in interlayer of layered 
clay mineral. In addition, because it has possessed functional 
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ffoup of at least one which ischosen, polarity of layered clay 
mineral which interlayer spacing increases, solubility 
parametercan bring close to polarity ofpolymer of 9 to 
14(cal/cnns)i/2 fromgroupwhere organic conversion agent 
consists of hydroxy group , mercapto groip , the anide groip , 
and ester groi$>, intercalation to layered clay mineral of 
polymer becomeseasy. Therefore, in in polymer, layered clay 
mineral disperses to fine very. Because of that, as for polymer 
composition of this invention, strength and thegas barrier 
property or other characteristic improve, become usable ideally 
with field where highstrength and gas barrier property are 
required 

[0063] 

[Workii^ Example(s)] Furthermore you explain in detail below, 
concerning preferred Working Example of the this invention, 
but this invention is not something which is limited in these 
Working Example. 

[0064] (Working Exanple 1) Sodium montanrillonite (DANA 
71.3.1a.2) (Kuninine Industries Co. Ltd (DB 69-063-2427) 
supplied layered clay mineral and tradename : Kunipia F , all 
cation exchange capacity 1 19 meq /100g) 80g was dispersed to 
water 5000 ml of 80 °C Next, compound which includes 
ammonium ion which is displayed with thebelow-rrentioned 
Formula (2) ( organic conversion agent ), V paw * GL-2218- 
Br ( Japan fine chemical supplied and number average 
molecular weight :372.6) 50g was melted inthe water 2000 ml 
of 80 °C, when this solution is added inmontmorillonite _ 
(DANA71.3.1&2) dispersionahead precipitate was acquired 
This precipitate was filtered and thrice after washing with water 
ofthe 80 °C, orgenically modified nxjntmorillonite (This, 
C18(OH) - Mt below it calls) was acquired by lyophilizing 
doiig. 

[0065] 

[Chemical Formula 3] 



[0066] C18(OH) - Mt and content of acryionitrile it nixed wit 
h 80 °C acryionitrile- butadiene copolymer of 17 % ( 
Nippon Zeon Co. Ltd (DB 69-054491 1) supplied and Nipol 
DN401) with, making use of Codium fragile, acquired the 
polymer composition. Furthermore , proportion of 
acryionitrile - butadiene copolymer and C18(OH) - Mtwas the 
latter 10 parts by weight vis-a-vis former 100 parts by weight/ 
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[0067] (Comparative Exanple 1) Sodium montmorillonite (DA 
NA71.3.1a.2) ( Kuninine Industries Co. Ltd (DB 69-063- • 
2427) supplied layered clay mineral and tradename : Kunipia F , 
all cation exchange capacity 11 9 meq /I OOg) 80g was dispersed 
towater 5000 ml of 80 °C octadecyl anine 3 1 .lgand 
concentrated hydrochloric acid 9.5 rri were melted in water 
2000 ml of 80 °Qwhen this solution is added in 
montmorillonite (DANA 71 .3. 1 a.2) dispersion ahead 
precipitate was acquired This precipitate was filtered and thrice 
after washing with water ofthe 80 °Q organically modified 
montmorillonite (This, C18-Mt below it calls) was acquired 
by lyophilizing doing. C 1 8 - Mt and content of acryionitrile it 
nixed with 80 °C acryionitrile- butadiene copolymer of 17 
%(MpponZeonCo.Ltd(DB69-054^911)suppHed and 
Nipol DN401) with, making use of Codium fragile, acquired 
the polymer composition Furthermore proportion of 
acryionitrile - butadiene copolymer and C18 - Mtwas the 
latter 10 parts by weight vis-a-vis former 100 parts by weigjht. 

[0068] (Comparative Example 2) It copolymerized with methy 
1 acrylate (20 mol%), 2-hydroxyethyl acrylate (70 mol%) and 
acrylic acid 2 - (dirrethylanino) ethyl (10 mol%) and number 
avei^nxdecdarweightacqw sodium 
montmorillonite (DANA71.3.1a2) ( Ktmimine Industries Co. 
Ltd (DB 69-063-2427) supplied layered clay mineral and 
tradename : Kunipia F , all cation exchange capacity 1 19 meq 
/100g) 80g was dispersed to water 5000 ni of 80 °C Above- 
mentioned polymer 60g, concentrated hydrochloric acid 12 ml 
was melted in water 2000 rri ofthe 80 °C, when this solution is 
added in montmorillonite (DANA71.3.1&2) dispersion ahead 
pretipitatFwasacquired It filtered this precipitate and thrice 
washed with water of the80 °C, after removing excess organic 
conversion agent (hydrochloride of above-mentioned 
polymer), it acquired theorganically modified montmorillonite 
by lyophilizing doing. This organically modified 
montmorillonite and content of acryionitrile it nixed with 80 
°C theacrjAamtrile - butadiene copolymer of 17 % ( Nippon 
ZeonCo. Ltd (DB 69-0544911) supplied and Nipol DN401) 
with, making use of Codium fragile, accjuiredthe polymer . 
composition Furthermore , proportion of acryionitrile - 
butadiene copolymer and organically modified 
montmorillonitewas the latter 10 parts by weight vis-a-vis 
former 100 parts by weight. 

[0069] X-ray diffraction was done making use of polymer com 
position which is acquired in theWorking Exanple 1 , and 
Comparative Exanple 1 to 2. X-ray diffraction pattern which 
is acquired is shown in Figure 1 toFigure3. peak in Figure 1 it 
was a broad, in acryionitrile - butadiene copolymer layered 
clay nineralhad dispersed with monolayer reg^rdirg Working 
Exanple 1, it understood thatthe dispersivity of layered clay 
mineral is very satisfactory. On one Iwid, distinct peak had 
appeared in Figin^ 2, as for layered clay ninei^althou^i it is 
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dispersed, as for layered clay mineral we had possessed layered 
structureof certain extent in acrylonitrile - butadiene 
copolymer regarding Comparative Example 1 , as for 
thedispersivity it understood in comparison with those of 
Working Example 1 that it isinferior. Regarding Comparative 
Example 2, as understood fromX-ray diffraction pattern of 
Figure 3, thelayered clay mineral it continues to maintain 
distinct layered structure in acrylonitrile - butadiene 
copolymer, theintercalation of acrylonitrile - butadiene 
copolymer does not occur vis-a-vis layered clay mineral, 
oroccurs and extremely, it is little. Therefore, as for 
dispersivity of Comparative Example 2, it understood that it 
isinferior quite in comparison with those of Working Example 1 . 



[0070] 
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[0070] 

[Effects of the Invention] As above explained, according to thi 
s invention, being a polymer composition whichincludes with 
polymer and layered clay mineral where solubility parameter 
has polarity ofthe medium extent of 9 to 14(cal/cnB)l/2, it 
becomes possible to offer polymer composition wherethe said 
layered clay mineral is dispersed to fine. 
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[BriefExplanation of the Drawings)] 

[Figure 1] It is a figure which shows X-ray diffraction pattern of 
polymer composition which is acquired inthe Working Example 

1. - _ 

[Figure 2] It is a figure which shows X-ray diffraction pattern of 
polymer composition which is acquired inthe Comparative 
Example L 

[Figure 3] It is a figure which shows X-ray diffraction pattern of 
polymer composition which is acquired inthe Conqparati ve 
Example 2. 

[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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